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(57) [Abstract] 

[Objective] P-hydroxybenzoic acid, step is simple, de 
velopment of method which canbe produced in 
inexpensive. 

[Constitution] From tar naphthalene oil, using potass 
iun hydroxide aqueous solution, slurry which 
includes theliquid state hydrocarbons and tar acid 
potassium where it extracts tar acid, inaqueous 
solution of thetar acid potassium which next, is 
acquired, after adding phenol and/or substituted 
phenol andwith liquid state hydrocarbons, under inert 
atmosphere, doing azeotropic boiling dehydration, etc 
remove moisturecompletely, remain production 
method of p-hydroxybenzoic acid which reacts 
withthe carbon dioxide gas. 
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[Claims)] 

[Claim I] Being a method which produces p-hydroxy 
benzoic acid from tar acid and carbon dioxide gas, 

1st step which extracts tar acid in tar naphthalene oil wi 
th potassi urn hydroxide aqueous sol utioa 

After furthermore adding liquid state hydrocarbons to a 
queous solution of tar acid potassium which 
isextracted by aforementioned 1st step including 
phenol and/or substituted phenol, under the inert 
atmosphere, portion and azeotropic boiling of said 
liquid state hydrocarbons doing moisture, 2nd 
stepwhich it removes. 

Carbon dioxide gas reacting to slurry which is acquire 
d with theaforerrentioned 2nd step, 3rd step which 
produces p-hydroxybenzoic acid. 

Production method of p-hydroxybenzoic acid which d 
esi grates tliat it includes as feature. 

[Claim2] With aforementioned 2nd step and aforemen 
tioned 3rd step, slurry which includes liquid state 
hydrocarbons and tar acid potassi urn which retrain after 
azeotropic boilingwhich is acquired with 2nd step, 
under temperature which exceeds the 100 °C 
conpletely dehydration production method of p- 
hydroxy benzoic acid which is stated inthe Claim 1 
which does step which is done. 
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[Claim 3] Aforementioned liquid state hydrocarbons, 
production method of p-hydroxybenzoic acid which 
is stated inthe Claim l or 2 which is a at least 1 kind 
which is chosen from illuminating oil , gasoiland 
heavy oil. 
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[Description of the Invention] 
[0001] 

[Field of Industrial Application] This invention regards 
inexpensive manufacturing method of useful p- 
hydroxy benzoic acid as resin starting material etc. 

[0002] At time of production of p-hydroxybenzoic aci 
d, generally, it designatesthe phenol of high purity as 
starting material, potassium hydroxide reacts to that 
andproduces phenol potassium, after that system 
which reaction(lt is called Kolbe-Schmittreactioa ) 
is done has been adopted carbon dioxide gas for 
phenol potassium 

[0003] And, it does step which after adjusting potassiu 
m hydroxide aqueous solution of phenol,the 
azeotropic boi 1 ing dehydration is done, to fact removal 
process of water namely making use ofthe 
alkylbenzene or illuminating oil etc, next, it exists and 
with illuminating oil or thegas oil as reaction medium 
system which does Kol be-Schmitt reaction is adopted 

[0004] But, with aforementioned system which uses ph 
enol of high purityfor starting material, materials cost 
is high, as a result, also price of the p-hydroxybenzoic 
acid becomes expensive, it is not a economic. 

[0005] On one hand, also production method of p-hyd 
roxybenzoic acid which uses inexpensive starting 
material isproposed. When one example is listed, it is 
a iretliod which separation and recovery does cresol 
acid (Refining tar acid ) from tar acid ( phenol , cresol 
and xylenol are included mixture ) in naphthalene oil, 
uses that as starti ng material . 

[0006] Step to separation and recovery of cresol acid in 
this method is as fol lows of the . It extracts tar acid in 
namely, naphthalene oil as tar acid sodium making use 
of thesodium hydroxide water solution, blowing 
combustion exhaust gas of carbon dioxide gas 
content in aqueous sol ution of tar acid sodiumwhich is 
extracted neutralizing treatment it does. Next, fraction 
collection it does tar acid which separates, afterthat 
distillation purification does and separation and 
recovery does cresol acid. 

[0007] But, to use cresol acid which it acquires in this 
way as starting material because as for method which 
produces p-hydroxybenzoic acid with Kolbe-Schrrritt 
reactioauntil phenol potassium is obtained from 
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naphthalene oil, operation, rreans to passthe step of 
sodium salt conversion, separation conversion and 
potassium chloride.not only it is complicated, rational 
you cannot call to either the economic. 

[0008] In addition, as though it is a description above, 
before doing the Kolbe-Schmitt reaction at tirre of 
production of conventional p-hydroxybenzoic acid, 
in order to rerrovethe moisture inside reaction system, 
there is an example where step of the azeotropic boiling 
dehydration is added. 

[0009] Case of Kolbe-Schmitt reaction, including also r 
esidual water content and reaction medium at thetime of 
starting material preparation, when compound of low 
boiling point exists, influence ofthe partial pressure 
with these vapor appears, adjustment of partial pressure 
ofthe carbon dioxide becomes difficult. In addition, 
residual water content causes decrease of reaction yield 

[00 1 0] Therefore, it is desirable to add step which separ 
ates low boiling point (Approximately 200 °Cor 
below) distillation fraction, inadvancewith 
distillation, but this, operation is madecomplicated, at 
same tirre, rise of cost is caused. 

[001 1] Furthermore, it has an influence also selection o 
t organic solvent which isused for step of this 
azeotropic boiling dehydration, on cost largely, but 
when thep-hydroxybeiTzoic acid is produced from tar 
acid in naphthalene oil, example which usesthe liquid 
state hydrocarbons for step of azeotropic boiling 
dehydration is not found. 

[0012] 

[Problems to be Solved by the Invention] As for this in 
vention, considering to above-mentioned fact, it is 
somethingwhich you can do, being a production 
method of useful p-hydroxybenzoic acid as resin 
starting material etc, tlie step is simple, offer of method 
whose it is possible to prodicethe p-hydroxybenzoic 
acid in inexpensive with inexpensive tar acid as 
starting material is designated asthe object. 

[0013] As for this invention, beinga method which pr 
oduces p-hydroxybenzoic acid from the tar acid and 
carbon dioxide gas, 1 st step which extracts tar acid in 
tarnaphthalene oil with potassium hydroxide aqueous 
solution. After furthermore adding liquid state 
hydrocarbons to aqueous solution of tar acid 
potassium which isextracted by aforementioned 1st 
step including phenol and/or substituted phenol, 
under the inert atmosplnere, portion and azeotropic 
boiling of said liquid state hydrocarbons doing 
moisture, 2nd stepwhich it removes, carbon dioxide 
gas reacting to slurry which is acquired with 
theaforeirentioned 2nd step, it is somethingwhich 
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offers production method of thep-hydraxybenzoic acid 
which designates that it includes 3rd step which 
produces the p-hydroxybenzoic acid as feature. 

[00 14] Below, this invention is explained in detail, t 

his invention uses naphthalene oil of tar type as 
starting substance, naphthalene oil of tar type is 
something which is acquired by dry distillationdoing 
coal, tar acid of several % extent is usually included. 

[00 1 5] With production method of this invention, tar a 
cid which first, is contained inthis tar naphthalene oil 
is extracted This step had used sodium hydroxide 
until recently, but with this invention, the potassium 
hydroxide is used. 

[00 1 6] Regaidi ng to this invention, reason which uses 
potassium hydroxide for extractionof tar acid is in 
order to obtai n plienol potassi urn and substituted 
phenol potassi urn which, area starting material of 
Kolbe-Schmitt reaction, with this step. With namely 
this invention, after designating tar acid potassium ' 
which is extracted as thefree tar acid once it is not to 
obtain cresol acid, that way it offers to ( tar acid 
potassiumis way) Kolbe-Schrrdtt reactioa economic 
merit due to adopting this kind of method is large. 

[001 7] Potassium hydroxide concentration of potassiu 
m hydroxide aqueous solution of this tar acid 
extraction time is 1 0 to 80 wt%. Because as for this 
concentration, water amount which dehydration it 
should dodecreases with high extent and 
postprocessing it is profitable, but as the extraction 
efficiency decreases because also viscosity of water- 
based rises attendantupon rise of potassium hydroxide 
concentration, it means that unreacted (It has not 
reacted with tar acid. ) arrDuntofpotassiuminthe 
extracted liquid increases. Therefore, as for potassium 
hydroxide concentration in potassium hydroxide 
aqueous solution which is used for theextraction of tar 
acid, 40 to 50 wt% being efficient, it is desirable. 

[00 1 8] In addition, as for amount used of potassium h 
ydroxide aqueous solution, in order to raise 
theextraction ratio of tar acid, it is desirable to make 
quantity where thealkali fraction (potassium) becomes 1. 
1 to 1 . 2 times mole vis-a-vis tar amount of acid (mole) 
in naphthalene oil. 

[00 1 9] Temperature when extracting, time, in regard to 
equipment, especially itis not limited, follows to 
conventional method and can do. 

[0020] Potassium hydroxide of excess which is used w 
ith aforementioned stepremains in aqueous solution of 
tar acid potassium after extraction Here, to compare 
assuming, that alkali (potassium hydroxide) of ' 
theoretical amount was used,because fact that it 
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achieves reaction ratio of 1 00 % is impossiblein 
technically, in aqueous solution of tar acid potassium 
it means that potassium hydroxideremains little. 

[002 1 ] This potassium hydroxide which remains cause 
s yield reduction of p-hydroxybenzoic acid case ofthe 
Kolbe-Schmitt reaction. In order to prevent this, with 
this invention, potassium hydroxide which remains 
inthe following step, substantially is designated as 
zero adds thephenol and/or substituted phenol of 
quantity which is enough, to aqueous solution of tar 
acid potassium 

[0022] Free phenols which by-production is done recy 
cle it should have done thephenol and/or substituted 
phenol which are added here, with carbonation of for 
example tar acid potassium But, because what by- 
production phenols recycle is done is not object of 
thethis invention, adding phenol and cresoletcof 

outside purchase,absoIutely, there is not an 
inconvenience. 

[0023] Furthermore, substituted phenol, it points to p 
henol which possesses the substituent, can list for 
example cresol isomer , xylenol isomer or other alkyl 
substituted phenol and halogen substituted phenols 
and phenyl substituted phenol. 

[0024] In addition, it can also adjust weight ratio (rrole 
ratio) of phenol and substituted phenolwhich are 
added. 

[0025] Next, liquid hydrocarbons is added to aqueous 
solution of tar acid potassium, afterthat, azeotropic 
boiling dehydration (dehydration process 1) is done. 

[0026] With this invention, you can use each liquid h 
ydrocarbonof aromatic and aliphatic asthe liquid 
hydrocarbons,, but it is a inexpensive, it makes 
preferred ones, can illustrate the illuminating oil light 
oil and hea vy oil. ' 

[0027] When illuminating oil and gas oil are used, th 
ose do not have necessityto be something which did 
especially boiling point adjustment and ifshould have 
used commercial product which is formed from carbon 
number 9 to 25 aliphatic hydrocarbon ( boiling point 
range 150 to 400 °C ). Fact that it is utilized in 
azeotropic boiling dehydration, mainly, is component 
C boi 1 1 ng poi it range 1 50 to 220 °C ) ofthe carbon 
number 9 to 12, these, approximately 17 wt% are 
included in illuminating oil andthe gas oil. 
Furthermore, you can use also diesel oil which 
incl udes gas oi I andthe part heavy oil, for this step. 

[0028] Quantity of liquid state hydrocarbons which is 
added to aqueous solution of tar acid potassiumafter 
passing tol lowing dehydration process (dehydration 
process 2) this step (dehydration process 1) and in 
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accordance withnecessary, considering solid 
component concentration of slurry at time of 
carbonationvvhich is done, has necessity to decide, but 
when for e.wple illuminating oil, the gas oil and 
heavy oil are used, approximately 2.5 to 5. 5 times 
weight it is desirablevis-a-vis aqueous solution of tar 
acid potassiumto use. If it is a amount used of this 
range, to guarantee sufficient amount it is possiblealso 
hydrocarbon component of carbon number 9 to 12 
which is necessary at time of the azeotropic boiling 
dehydration. 

[0029] Furthermore, as for liquid hydrocarbons, this a 
zeotropic boiling dehydration (dehydration process 1), 
what recycle it does theliqiid hydrocarbons which is ' 
obtained with recovery step of p-hydroxybenzoic acid 
after and carbonation is economic. 

[0030] With this invention, until distillation temperat 
ure becomes 100 °C in this azeotropic boiling 
dehydration (dehydration process l),between,IS it is 
with which moisture and part (When for exanple 
comrrercial diesel oil is used, mainly carbon number 
component of 9 to 12) of liquid hydrocarbons 
youdistill with azeotropic relationship . But, with 
only azeotropic boiling dehydration dehydration in 
case of i nsufficient and, from whenthe high yield is 
sought, thermal dehydration is done continuously, it 
is desirableto add step which rising, brings close ' 
operating temperature to finally carbonation 
temperature. 

[0031] Moisture of trace and part (When for example c 
ommercial diesel oil is used, mainly carbon number 
component of 1 2 to 1 4) of liquid carbonizing water 
distill evenin (Until it exceeds 100 °C, becomes 
carbonation temperature vicinity between) at this time. 
Also water which lias been connected with tar acid 
potassi urn is i ixl uded i nthe moisture which at this of 
time is distilled. And, residue becomes slurry which 
includes component in tar acid potassiumand liquid 
hydrocarbons. ' 

[0032] Time of this complete dehydration (dehydration 
process 2) depends on also stirring efficiency on 
degree of vacuum andthe equipment, but in general, 
objective can be achieved with 30 to 12 0 mia 

[0033] Because with this invention, homogeneous sys 
tern si urry state is formed with this forestage, as forthe 
conductivity of heat in this step to be high, therefore, 
it ispossible to raise dewatering efficiency easily. 

[0034] Here dehydration in case of insufficient , with i 
nfluence of moisture, theyield of p-hydroxybenzoic 
acid decreases. 

[0035] With this invention, aforementioned azeotropic 
boiling dehydration and this complete dehydration, 
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aredoneiinder inert atmosphere and under preferably 
nitrogenstream It means with to cause degradation of 
quality of color of p-hydroxybenzoic acid which asfor 
this, when air mixes at tirre of dehydration, 
colorationadvances, is because finally recovers. In 
addition, when it colors, special decoloration must be 
done with therecovery step of p-hydroxybenzoic acid, 
in that case, is because recovery step 
becomescomplicated, becomes cost increase. 

[0036] After dehydration ends, tar acid potassium is d 
one carbonation. In this case, namely as for slurry 
which includes aromatic compound beforein after 
dehydration process ending which was inscribed, it is 
desirable for thesoi id component concentration to be 
adjusted 15 to 25 wt%. 

[0037] Solid component concentration of this slurry is 
something which is stipulated in order therraking 
uniform to do reaction system and reaction temperature 
of carbonatioa When solid component 
concentration exceeds 25 wt%, reaction system to 
become nonuniform, tocause yield reduction of 
increase and p-hydroxybenzoic acid of reaction time 
becauseconversely, under 1 5 wt%, productivity 
decreases, it is not desirablein economic. 

[0038] Reaction temperature of carbonation of tar acid 
potassium is 230 to 450 °C. When it reacts under 
230 °C line t>, formation of salicylic acid of the by- 
product increases, when on one hand, 450 °C with it 
reacts super linefr, disassembly of p-hydroxybenzoic 
acid which is formed advances, in each casethe yield of 
p-hydroxybenzoic acid decreases. 

[0039] In addition, case of carbonation pressure of car 
bon dioxide gas ambient pressure orthe pressurized 
state it should have made, but when controling 
formation ofthe by-product, ambient pressure to 6 
kg/cm2(G) is desirable. 

[0040] This way, with tar naphthalene oil as starting s 
ubstance, when reaction mixture vvhichincludes p- 
hydroxybenzoic acid is acquired, following to 
conventional method, isolation and purificationshould 
have done p-hydroxybenzoic acid. 

[0041] 

[Working Example^)] Below, this invention is explai 
ned concretely with Working Example . 

[0042] (Working Example 1 ) It extracted with 70 °C vi 
s-a-vis tar naphthalene oil 1,00 0 part which 
containsthe tar acid (Those which include phenol/ 
cresol/xylenol =2.5/2.0/0.5. ) 5 parts by weight 
(Below , numerical value shows parts by weight ) 
including 50 wt% potassium hydroxide aqueous ' 
solution 67. 2 part, acquired tar acid potassium 
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aqueous solution 107. 2 part. This tar acid potassium 
aqueous solution was moved to pressure resistant 
vessel, cresol (Constitution of phenol / cresol / 
xyleno! =-4.5/14/4.2) of quantitative (22. 7 part 
)which is suitable to potassium hydroxide and 
equimole which remain were added. While next, 
adding light oil 37 1 part, continuously, under 
nitrogen stream agitatingit heated. Water 3 7 part and 
light oil 2 7 part were removed to distillation 
temperature 100 °C. Continuously it heated, 1 hour 
kept in 250 °C and finished thedehydratioa At this 
of time, water 8. 9 part and light oil 9 2 part were 
removed. In this case solid component concentration 
of slurry was 25 wt% Next, it replaced nitrogen gas 
to carbon dioxide gas, with sealed state 1 hour 
i (reacted with 300 °C with reaction pressure as 3 
kg/cm2(G). After reaction termination, reaction 
mixture was cooled, light oil of insoluble theseparation 
and removal was done in water including water30 0 
part. When in aqueous phase which is acquired it 
makes acidityincluding hydrochloric acid, p- 
hydroxybenzoic acid 26. 6 part acquired Quantity of 
by-production salicylic acid was 0. 3 part. 

(Working Example 2) Vis-a-vis sane naphthalene oil 8 
0 0 part as Working Example 1, including 40 wt% 
potassium hydroxide aqueous solution 6 7 part, 
extraction operationwas done in same way in tar acid 
potassium aqueous solution 9 8 part which is acquired, 
cresol of 1 S part (As for composition Working 
Example 1 same)with, gas oil of 45 0 part was added 
While next, under nitrogen stream, agitating, it heated 
Water 3 7 part and gas oi 1 3 1 section were removed to 
distillation temperature 100 °C Continuously it 
heated, 2 hours kept in 230 °Cand finished 
thedehydration. At this of time, water 1 3 part and 
gas oi I 5 0 part were removed. In this case solid 
component concentration of slurry was 15 wt%. Next 
it replaced nitrogen gas to carbon dioxide gas, ' 
temperature rise did in 260 °C,reacted 2 hours While 
reacting you reset vapor of organic substance which 
occurs at thisof time, due to cooling apparatus which 
is installed in reactorjn all reactor. After reaction 
termination, reaction mixture was cooled gas oil of 
insoluble theseparation and removal was done in water 
including water 30 Opart. When in aqueous phase 
which is acquired it makes acidityincluding 
hydrochloric acid, p-hydroxybenzoic acid 28 2 part 
acquired. Quantity of by-production salicylic acid 
was 0. 2 pan. 

[0043] 



[Effects of the I nvention] Being a production method o 
f useful p-hydroxybenzoic acid with this invention as 
resin starting material etc, stepis simple, method whose 
it is possible to produce p-hydroxybenzoic acid inthe 
inexpensive, isoffered. Fromyou express concretely 
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when, As for this invention, naphthalene oil is used 
as starting substance, In addition, As for production 
method, tar acid in. tar naphthalene oil is extracted 
when, To use potassi um hydroxide aqueous solution, 
after adding phenol and/or substituted phenol and 
with liquid state hydrocarbons in theaqueous solution 
of tar acid potassium which next, is acquired, to 
removecompletely moisture with such as azeotropic 
boiling dehydration, because slurry whichincludes 
liquid state hydrocarbons and tar acid potassium which 
remain it consists of effective processwith simple that, 
reacts with carbon dioxide gas, it reaches point 
wherethe p-hydroxybenzoic acid can be produced in 
inexpensive with this invention . In addition, 
because all step, it does this invention, with liquid - 
liquid state orliquid - hard slurry state, also equipment 
conversion of continuous system is possible,therefore, 
according to this invention, productivity irrproves. 
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